INTRODUCTION
Sister Mary Joseph's nodule (SMJN) is a metastatic nodule of the navel caused by a malignant tumor in the abdominal cavity [1] . Originally, it was named by Sir Hamilton Bailey in 1949 after Sister Mary Joseph first noted the association between umbilical nodules and intra-abdominal or pelvic malignancy. SMJN is rare and may occur independently or simultaneously with malignant tumors in the abdominal cavity. It has a poor prognosis. The most common primary tumors of SMJN are gastric and ovarian cancer, and SMJN caused by endometrial cancer is relatively infrequent [2] . Here, we report a case of endometrial carcinoma with SMJN and review the related literature.
CASE PRESENTATION

Chief complaints
A 75-year-old woman was diagnosed with endometrial adenocarcinoma > 2 years ago and received multiple cycles of chemotherapy. The umbilical mass was found 2 wk before admission, without obvious cause ( Figure 1A) .
History of present illness
Two years before, the patient had been diagnosed with endometrial adenocarcinoma and received multiple cycles of chemotherapy. About 2 wk before admission, she found the umbilical mass by herself, whose size was similar to a broad bean, and no symptoms such as pain or ulceration were present. At that time, no attention was paid to it, and the umbilical mass grew progressively. When the umbilical mass was detected, it was already the size of a quail egg.
History of past illness
The patient has a history of hypertension for > 20 years. There was no particular history of trauma, blood transfusion, or allergy.
Personal and family history
Non-apparent abnormality.
Physical examination upon admission
Physical examination revealed an umbilical mass measuring approximately 30 mm × 30 mm. The mass was firm, immovable, nontender, and well demarcated. There were no obvious symptoms of any discomfort, such as pain or ulceration.
Laboratory examinations
We examined the patient's tumor markers and found that her carbohydrate antigen (CA) 125 and CA153 levels were 449.90 and 73.24 U/mL, respectively (normal reference values are 35.0 and 25.0 U/mL, respectively).
Imaging examinations
Computed tomography (CT) showed that there were multiple metastases in the abdomen and pelvis, and a circular soft tissue density shadow with a clear boundary and size of about 32 mm × 33 mm × 39 mm ( Figure 2A ). Moreover, there were many small nodules in the abdominal cavity, which could be tumor metastasis to the peritoneum. Her uterus was somewhat irregular and may have been the cause of the primary lesion. Beyond that, many small lymph nodes were also seen in the retroperitoneum, bilateral ilium vessels and inguinal area, and the patient also had a small amount of abdominal and pelvic fluid.
FINAL DIAGNOSIS
To determine the origin of the umbilical mass, we performed a puncture biopsy under ultrasound guidance. The pathological results suggested invasive adenocarcinoma ( Figure 3A ). We further performed immunohistochemistry, which showed a highgrade serous adenocarcinoma. The results of immunohistochemical staining were as follows: p53 (+++), p16 (+), ER (+++), PR (+), WT-1 (+), PAX-8 (+), TTF-1 (-), CDX-2 (-), CK7 (+), CK20 (-), and Ki-67 (+) ( Figure 3B -H). We tested the patient for related genes and found no definite mutations in BRCA1 and BRCA2 genes.
TREATMENT
Instead of administering olaparib, we administered systemic chemotherapy: Doxorubicin liposomes 40 mg on the first day, Nida platinum 100 mg on the second day, in a 21-d cycle.
OUTCOME AND FOLLOW-UP
After three cycles of systemic chemotherapy, the size of the umbilical mass was markedly reduced, and the quality of life of the patient was significantly improved. The patient continued to receive systemic chemotherapy ( Figures 1B and 2B ).
DISCUSSION
Umbilical tumors can be divided into primary and metastatic tumors [1] . SMJN is a rare tumor formed by metastasis of a malignant tumor of the abdominal or pelvic organs to the umbilical cord, accounting for about 1% and 3% [3] . Some patients are first diagnosed with palpable masses at the umbilicus, while others are clinically diagnosed with umbilical masses after they are known to have a malignant tumor. Some patients with umbilical masses may experience pain, ulceration or empyema. On the contrary, although the umbilical metastasis of this patient was visible to the naked eye, there were no obvious symptoms of any discomfort, such as pain or ulceration. The most common primary tumors in SMJN include the stomach, ovary, and colon cancers [4] . According to the current study, there is a relationship between the location of the primary tumor of SMJN and the sex of the patient. Men are more likely to develop gastric cancer, while women develop ovarian cancer. Many studies have explored the association between SMJN and other cancers such as pancreatic and ovarian cancer [5] . This female patient, whose primary tumor was endometrial cancer, still had a rare SMJN after multiple cycles of chemotherapy.
Pathology is the gold standard for the diagnosis of tumors. It includes fine needle puncture, rough needle puncture, biopsy, and surgical resection. SMJN primary and secondary lesions cannot be distinguished using imaging. Therefore, puncture can be considered to confirm the pathological diagnosis of umbilical masses of unknown nature and origin. Fine needle aspiration cytology can be used to observe the changes in cell structure and morphology, but sometimes the source may not be determined. In contrast, tissue punctured by a rough needle can be used for immunohistochemistry, and then determine the source of the tumor, which can help with diagnosis. Nevertheless, rough needle puncture of an umbilical mass can lead to unexpected results. For example, if the umbilical mass is an umbilical hernia, the rough needle puncture may lead to a rupture of the intestinal wall. Therefore, we need to puncture the umbilical mass under CT or ultrasound guidance to ensure safety.
The route of transfer of SMJN has not yet been clarified. From an anatomical point of view, a variety of pathways may lead to umbilical metastasis [6] . There is not only a rich supply of blood and lymphatic vessels around the umbilicus, but it is also the meeting point of multiple peritoneal folds. Theoretically, malignant tumors should be easily transferred to the umbilicus through these blood vessels or lymphatic vessels, but in practice, umbilical metastasis of malignant tumors is rare. We speculate that this may be due to the fact that the blood and lymphatic vessels in the umbilicus are atretic in physiological state. After the malignant tumor has extensive abdominal metastasis, the tumor cells oppress the blood and lymph vessels and make them dilate. This causes the metastasis channel to the umbilicus to be opened. This explains why umbilical metastasis is rare, and the most common pathway of metastasis is direct peritoneal diffusion [7] . The abdominal CT scan of the patient showed thickening of the peritoneum and enlarged lymph nodes. We speculate that it was also tumor metastasis. The umbilical metastasis in this patient may have been caused by direct peritoneal diffusion. However, it does not rule out metastasis to the umbilicus through the blood and lymph vessels.
There is no clear conclusion about the treatment of SMJN. SMJN generally occurs in patients with advanced tumors and extensive abdominal metastasis, even at the end stage [8] . In this case of SMJN, we applied a standardized treatment for an advanced tumor and achieved good results. In contrast, for patients who have undergone surgery, the prognosis is not necessarily superior to that with systemic chemotherapy. Wu et al reported that a patient with colon cancer complicated with SMJN underwent surgical resection of the primary site without postoperative intervention and died 4 mo later [9] . Rahman et al [10] reported a patient with endometrial squamous cell carcinoma complicated with SMJN who underwent endometrial curettage and resection of the umbilical metastasis. The patient received standardized chemotherapy after the operation, but still died 13 mo after diagnosis [10] . The primary tumor of this patient was found, followed by abdominal metastasis and SMJN. Considering that the patient had an advanced malignant tumor, we adopted standard systemic chemotherapy. SMJN was significantly smaller than before, and the quality of life was also improved after three cycles of standard chemotherapy ( Figures 1B and 2B ). 
CONCLUSION
Once the umbilical mass is found, the possibility of SMJN should be considered. The necessary differential diagnosis should also be made. For safety reasons, it is best to determine a pathological diagnosis and the source of the tumor under the guidance of CT or ultrasound. If SMJN is determined, extensive abdominal implantation may have been found at the time, as we shared in the present case. However, it remains to be explored whether surgery or chemotherapy should be the first choice for SMJN, or whether it should be combined with radiotherapy. In our case, systemic chemotherapy was effective, and she expressed her willingness to continue with it. We are currently closely following her up.
